Targeted degradation of beta-catenin by chimeric F-box fusion proteins.
Adenomatous polyposis coli (APC) tumor suppressor protein, together with Axin and glycogen synthase kinase 3beta (GSK-3beta), forms a Wnt-regulated signaling complex that mediates phosphorylation-dependent degradation of cytoplasmic beta-catenin by ubiquitin-dependent proteolysis. Degradation of phosphorylated beta-catenin is initiated by interaction through the WD40-repeat of a F-box protein beta-TrCP, a component of SCF ubiquitin ligase complex. Mutations in APC, Axin, and beta-catenin that prevent down-regulation of cytoplasmic beta-catenin are found in various types of cancers. In the search for efficient treatment and prevention of malignancies associated with increased levels of cytoplasmic beta-catenin, we created chimeric F-box fusion proteins by replacing the WD40-repeat of beta-TrCP with the beta-catenin-binding domains of Tcf4 and E-cadherin. Expression of chimeric F-box fusion proteins successfully promotes degradation of beta-catenin independently of GSK-3beta-mediated phosphorylation. More importantly, this degradation does not require intact APC protein (pAPC).